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In the metamorphosis of the ascidian larva, the most distinctly visible change 
is the tail resorption during which a distinct contraction is visible at the posterior 
area of the body of the larva. Besides the contraction during tail resorption, it is 
supposed that the body, especially at its anterior part, will contract to play a 
valuable role in the morphogenesis. In 1962 and 1964, the writer observed in 
Halocythia roretzi that the anterior parts which were isolated at several places 
along the body showed contraction during metamorphosis. 
In this paper the results of the observations on the contractions dming 
metamorphosis of the body from which the tail had been removed, and of the 
epidermis of th~ body are described. 
MA'l'ERIAL AND ME'l'HOD 
The tadpole larvae of Halocynthia roretzi (v. Drasche) used in the present 
observation were obtained from the fertilized eggs spawned spontaneously in the 
breeding season( Hirai and Tsubata, 1954). In the present observation, 12 hour 
larvae which completed the potencies of the metamorphosis were used (Hirai, 1963). 
The solution of Nile blue (1 drop of 1% Nile blue in lOcc sea-water) was used for 
stimulation of metamorphosis. An ophthalmological dissection knife was used 
under the binocular microscope to remove the tail of the larva or the tail and inner 
tissues from the body. 
OBSERV A"l"ION 
1. Contraction of the body from which the tail had been removed. 
The larva of H. roretzi from which the tail was removed at about one tenth 
of the taillengtl1 just posterior to the body was stimulated by the solution of Nile 
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a. The body of the la rva of H. roretzi just after treatment with the sol ution of N ile blue. 
x l70 
b. About 22 minutes after ~timulatiou with N ile blue· The l)O~tcrior end of the endodcrmal 
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blue (Fig. 1 a). Soon after the stimulation, the adhesive papillae invaginated 
deeply, and metamorphosis proceeded. The body of the larva contracted distinctly 
within about ten minutes. 
The larva without the tail soon after the stimulation by Nile blue and 
that which had passed 22 minutes are showed in Fig. 1 a and b. In the larva 
shown in Fig. 1 b, 22 minutes after stimulation by Nile blue the antero-
posteriorly contracted qody is visible. The antero-posteriorly contracted endo-
dermal tissue is also visible within the contracted epidermis. The anterior end 
part of the notochord, visible at the posterior end of the endodermal tissue in Fig. 
1 a, is also visible at the same area of the body shown in Fig. 1 b without resorp-
tion into the body. But .the anterior end which was in close contact with the 
posterio1· end of the endodermal tissne shown in Fig. 1 a has separated from the 
endodermal tissue (Fig. 1 b). The epidermis at the base of the tail has contracted 
distinctly in Fig. 1 b. 
In the metamorphosis of the normallfl.rva, t he resorbed notochord with the 
other inner tissues of the tail becomes visible under the eye by compressing the 
posterior part of the endodermal tissues anteriorly (Fig. 1, c). I n the larva from 
which most of the tail has been removed, the posterior part of the endodermal 
tissue becomes contracted anteriorly without compression by the inner caudal 
tissues (Fig. 1, b). 
2. The contmction of the epidermis of the bocly. 
The posterior part of the larva of 11. 1·oretzi was removed at the posterior end 
of the endodermal tissue with an ophthalmological dissection knife under the 
binocular microscope. When the body >vithont the posterior part was compressed 
gently with the fiat snrface of the knife, most of the inner tissues were squeezed 
out through the cut (Pl. IV and V). The empty epidermis of the body was stimu-
lated by the solution of Nile blue, and the changes of the sac were photographed 
at intervals of two minutes (Pl. IV and V). 
The disappearance or invagination of the adhesive papillae was observed for 
about one minute (Hirai, 1967). Within two to three minutes the beginning of 
the appearance of the tunica cells which had migrated through the epidermis was 
observed (Pl. IV, Fig. 2 and 3). It was supposed that the tunica cells under the 
epidermis retained close contact with the epidermis and were not removed with 
the other internal tissues. 
The epidermal sac of the body which had been elongated anteroposteriorly 
began contraction along the same axis, and it transformed into a nearly oval sac 
tissue becomes visible under the eye. x 170 
c. A normal larva at t he completion of tail resorption. The cell mass of the resorbed 
notochord becomes visible under the eye. x 170 
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within about seven minutes. During this process thickening of the epidermal 
wall of the anterior end was observed. Within about ten minutes the sac of the 
epidermis contracted distinctly antero-posteriorly. 
CONSIDERATION 
At the end of the tail resorption during the metamorphosis of the normal 
larva of H. roretzi, the inner caudal tissues are resorbed deeply into the body of 
the larva by compressing the endodermal tissues anteriorly. According to 
Cloney (1963), in the metamorphosis of the ascidian larva, the active force in the 
resorption of the tail is the epidermal contraction. 
In the present experiment, when most of the tail had been removed, the 
inner caudal tissue did not compress the endodermal tissue, but the contraction 
of the body along the antero-posterior axis together with the contraction of the 
cndodermal tissue of the body was observed. From this fact, it is supposed that the 
body of the larva shows a distinct contraction during metamorphosis independently 
of the tail resorption. 
When the inner tissues of the body were removed through the posterior cut 
end and the epidermal sac was stimulated by the solution of Nile blue, distinct 
contraction of the epidermis was observed. The epidermal sac is slender and 
elongated along the antero-posterior axis just after the inner tissues are removed, 
but when the stimulation is applied the sac contracts antero-posteriorly. From this 
fact, it is supposed that the body contracts during metamorphosis independently 
of the contraction of the tail resorption. It is also supposed that the epidermal 
contraction of the body plays an important role in the contraction of the body 
during metamorphosis as the epidermis of the posterior part is an active force in 
the tail resorption (Ciouey, 1963). 
In the swimming larva, the endodermal tissue occupies most of the inner part 
of the body and its posterior end extends far beyond the cerebral vesicle. On the 
other hand, in the contracted body of the larva from which the tail had beeu 
removed, the posterior half of the endodermal tissue contracted anteriorly until 
1mder the sensory organs. The present investigation is not sufficient to show 
whether such distinct contraction of the endodennal tissue depends only on the 
contraction of the epidermis. But it is supposed that the distinct contraction of 
the posterior end of the endodermal tissue anteriorly without compression of the 
inner caudal tissues shows some contractive powers of the endodermal tissue 
itself. 
SUMMARY 
In the tadpole larva of an ascidian Halocynthia roretzi (v. Drasche}, the con-
traction of the body during metamorphosis was experimentally investigated. 
CONTRACTION OF LARVAL BODY OF HALOGYNTHIA RORETZi 67 
1. The body of the larva from which most of the tail had been removed 
contracted distinctly antero-posteriorly. The posterior end of the endodermal 
tissue contracts until under the eye independently of the compression of the iuner 
caudal tissues. From this fact, it is supposed that the endodermal tissue itself 
is able to contract. 
2. The sac of the epidermis of the body from which the inner tissues have 
been removed s~ows distinct_ cont:action during metamorphosis. It is supposed 
that the contraction of the eprdenms plays an active part in the contraction of th 
body during metamorphosis. e 
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EXPLANATION OF PLATE IV-V. 
The contraction of the epidermal sac of the body of H. 1·oretzi from which t he tail and inner 
tissues have been removed. The removed tissue is visible a.s a black mass posterior to the 
epidermal sac. The photographs were taken at intervals of two minutes. x 140 
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